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Val = num n | ref ref n ∈ Z, ref ∈ Location
Stack = Val∗
LocVar = Var → Val
Array = (length : Z)× ([0, length−1] → Val)
Heap = Location → Array⊥
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instrAtP(p1, Ipush n, p2)
<p1, h, s, l>→P <p2, h, (num n) :: s, l>
instrAtP(p1, If
X
icmplt p, p2) n1 < n2
<p1, h, (num n2) :: (num n1) :: s, l>→P <p, h, s, l>
instrAtP(p1, If
X
icmplt p, p2) ¬ n1 < n2
<p1, h, (num n2) :: (num n1) :: s, l>→P <p2, h, s, l>
instrAtP(p1, Iload x, p2) l(x) = num n
<p1, h, s, l>→P <p2, h, (num n) :: s, l>
instrAtP(p1, Iaload, p2) h(ref ) = a 0 ≤ i < a.length
<p1, h, (num i) :: (ref ref ) :: s, l>→P <p2, h, (num a[i]) :: s, l>
instrAtP(p1, Iaload, p2) h(ref ) = a ¬ 0 ≤ i < a.length
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[a, b] | a ∈ Z, b ∈ Z, a ≤ b
}






Exp[Val]] = const n | var x | absval v] | neg e




LocVar] = Var → Val]
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(const n) vExp (const m)
x = y










(neg e1) vExp (neg e2)
op1 = op2 e1 vExp e2 e3 vExp e4

























































γl : Exp[V al]] → ℘ (Val) with l ∈ LocVar
γlExp (const m) = { (num m) }







γlExp (neg e) =
{
(num (−n)) | (num n) ∈ γlExp(e)
}
γlExp (+ e1 e2) ={
(num (n1 + n2))
∣∣∣∣ (num n1) ∈ γ
l
Exp(e1)
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Mem = Stack×Heap× LocVar













γVal ∈ V al
] → ℘(Val),
γLocVar ∈ LocVar
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γMem ∈ Mem
] → ℘(Mem)
  %&ﬀ &<% 78ﬃ
γMem(e1 :: · · · :: en, l
]) ={
(v1 :: · · · :: vn, h, l)
∣∣∣∣ v1 ∈ γ
l
Exp(e1), . . . , vn ∈ γ
l
Exp(en)
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F ] ∈ State] → State]
ﬀ 
F ]
8ﬁ9    &$
∀s] ∈ State], S0 ⊆ γ(F
](s]))
6f
∀s] ∈ State], ∀s1, s2 ∈ State,
s1 →p s2 ∧ s1 ∈ γ(s
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J(binop + (var j) (var i))K↑]expr

































(var j) (var i))K↓]expr ([4, +∞])(l
]














































      ; !9:&<;89 .& 7<8&<%   ﬀ&4ﬂ9   &<%   7ﬂ9 ;89
	4 /9 &4 &49 ﬁ9  ﬁ yT{
instrAtP(p1, Ipush n, p2) m
]
p1














icmplt p, p2) m
]
p1


















icmplt p, p2) m
]
p1
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gen   cstr(P )














∈ gen   cstr(P ), Stp w fp(St)
9 +&8 
JP K ⊆ γP (St).
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∀ (h, (num i) :: (ref ref ) :: s, l) ∈ γ(m]),
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JP K ⊆ γ(St) 
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∀(p, check) ∈ gen   AbSafe(P ), check(St(p)) = true
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JP K ⊆ Safe(P )
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∈ gen   cstr(P ), Stp w fp(St)
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∀(p, check) ∈ gen   AbSafe(P ), check(St(p)) = true
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